Epidermal growth factor receptor in synaptic fractions of the rat central nervous system.
Functional relationships between epidermal growth factor (EGF) and neural tissues have of late attracted increasing interest. However, in spite of reported EGF effects on neurons, the expression of the EGF receptor (EGF-R) has not yet been unambiguously demonstrated in these cells. This 170-kDa protein bears an intracellular tyrosine kinase domain in which activity is ligand-dependent. We give definitive evidence here for its presence in neonatal and adult rat neurons showing also, for the first time, its binding and functional tyrosine kinase activities in the synaptic region. Immunohistochemistry using a polyclonal antibody prepared against the receptor purified from rat liver showed positive staining localized exclusively to neurons without regionalization to any particular brain zone. Binding studies made in Percoll-obtained synaptosomes revealed specific high affinity 125I-EGF binding sites (Kd, 1.42 x 10(-10) +/- 0.58 M) accounting for 17% of total binding and a great majority of low affinity (Kd, 2.55 x 10(-9) +/- 0.35 M) binding sites. Higher binding capacity was found in synaptosomal fractions obtained from newborn rats. The identity of the synaptosomal EGF binding activity with the 170-kDA EGF-R protein was demonstrated by cross-linking experiments. Furthermore, EGF-Affi-Prep affinity chromatography adsorbs a 170-kDa protein with EGF-R immunoreactivity from whole homogenates of adult rat brain. Phosphorylation assays made in freeze-thawed or intact synaptosomes showed EGF-induced tyrosine phosphorylation in the range of 170-, 126-150-, 124-, 113-, 98-, and 70-kDa proteins including the EGF-R. Thus, the EGF-R/EGF regulatory system could have a role in synaptic function that remains to be explored.